The article summarizes some of the recent advances in the techniques of solar space research, particularly over the last 4 years, in an attempt to review the current state of instrument technology. The present state of development in rocket and satellite vehicles for solar observations, far ultraviolet detectors, optical materials, ultraviolet reflection coatings, filters, and photographic film fogging, are among the topics described.
Introduction
The experimental objectives of solar space research frequently follow the general trend towards ever-increasing spectral resolution and photometric accuracy coupled, whenever possible, with spatial resolution on the disk. The experiment flux is frequently limited by the attempt to achieve these aims simultaneously, rather than limited by instrumental diffraction effects, and then one seeks ways to obtain sufficiently large collecting apertures to achieve the best compromise between spatial and spectral resolution. The advances in technology useful in this process are improvements in pointing controls, optical efficiencies, and detector efficiencies. Only rarely are solar satellite experiments limited by telemetry capabilities since these purely electronic areas are managing to keep up with or ahead of available experiments. This will shortly begin to change, however, and various forms of data compression techniques will be required for solar instrumentation. This problem becomes especially critical with the development of photoelectric image storage devices with storage capabilities for large amounts of data, as is currently the case for the simple photographic plate.
Since the last General Assembly of the lAD in 1964 there have been two launches of satellites for solar optical astronomy. These are the OSO-II and OSO-III Orbiting Solar Observatories, which were launched in February 1965 and March 1967. Figure 1 shows the general arrangement of the OSO-IV, which is a gyroscopically stabilized wheel containing a number of experiments that view the Sun once per revolution of 2 sec. Two or more experiments are carried in the sail portion, which contains the solar cells for spacecraft power and orients the instruments to the centre of the solar disk to an accuracy of approximately 20 sec of arc. Data are transmitted to the ground in real time and also recorded on magnetic tape in the satellite and played back to the ground station, on command, once per orbit.
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Unlike the first OSO (March 1962), which pointed the experiments at the centre of the Sun, the second OSO satellite provided a raster pattern of about 40 min of arc on the side, as indicated in Figure 2 . The scientific instruments in the pointed section had a field of view of about 1 min of arc, and the raster pattern of the spacecraft was used to build up spectroheliograms with this resolution every 5 min. One of the next OSO's, namely OSO-G, will be provided with an additional small raster pattern of 7 arc minutes square which will provide 30 sec of arc spatial resolution images in 30 sec, and will also provide the first opportunity for 'offset pointing' to any location on the solar disk to permit wavelength scans from selected solar formations. These and other improvements in the capabilities of solar satellites are the cornerstones for the design of scientific instruments and provide the bases for a wider range in the type of solar optical observations which can be made.
Pointing Controls For Rockets
For quite a number of years, sounding rocket experimentation for the solar ultraviolet has been well served with the biaxial pointing control, which is unstabilized in roll angle about the solar vector but provides quite reasonable pointing accuracies to the Sun's centre in the range of 1-2 min of arc.
Just a few weeks before the last lAU Assembly in Hamburg, a group of British experimenters under the direction of R. Wilson successfully flew an Elliott Bros. 3-axis stabilized rocket in which the roll angle was controlled by magnetometer error signals. The system achieved better than 10 min of arc of pointing in pitch and yaw,
